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(57) ABSTRACT

A memory module device for use in a high frequency
operation provides for ease in synchronization. In one
example, the memory module includes integrated builers,
cach having first and second data ports connected to respec-
tive data buses 1n a point-to-point configuration, such that
data input through either data port of the first and second
data ports 1s transierred to the memory device and 1is
simultaneously output through the other data port of the first
and second data ports. The integrated buflers each further
include first and second command address ports connected
to respective command address buses 1 a point-to-point
configuration, such that a command address signal 1nput
through either port of the first and second command address
ports 1s transferred to the memory device and simulta-

(56) References Cited neously output through the other command address port of
the first and second command address ports.
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MEMORY MODULE DEVICE FOR USE IN
HIGH-FREQUENCY OPERATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a configuration of a high
frequency DRAM module, and more particularly to a
memory module device for use in a high-frequency opera-
tion.

2. Description of the Related Art

In electronic data processing (EDP) systems such as
personal computer (PC) a work station, a server etc., a
memory device that 1s a main memory 1s commonly con-
figured 1n a module 1 which a plurality of DRAMSs are
connected with one another via a system bus. To increase the
overall efliciency of the EDP system, data transier between
the memory module and a system chip set, for example a
CPU etc., must occur at a higher speed.

Referring first to FIG. 1, which illustrates a block diagram
of a conventional DRAM module, each of bilateral data
buses (heremnatter, referred to as “DQ bus™) 1s connected
directly to each of plural DRAMs 10-17 through a connec-
tor, and a command-address bus (hereinafter, referred to as
“CA bus™) 1s connected to each of the DRAMs 10-17
equipped 1n the module 50 through a register 20. A memory
system employing such a module has a problem 1n achieving
greater than a 600 Mbps/pin data rate 1n the event that
operating frequency 1s dictated by a 300 MHz dual edge
clock, because of the “stub™ connection configuration of the
respective DQ buses.

To 1mprove this limitation on the operation frequency,
referring to FIG. 2, module devices 100, 200 utilize respec-
tive bullers 40, 42, 44, 46 for the DQ buses. As shown in
FIG. 2, 1n each DQ builer 40, 42, 44, 46, two ports PO1, PO2
are allocated to single data, and the single data input through
any one of the two ports 1s re-driven to another port. Further,
through one port, input data 1s transferred to the DRAM or
the data output from the DRAM 1s externally transferred. In
such a memory system in which a DRAM module 1s used
and equipped with buflers, all data buses have a “point-to-
point” configuration. Thus, these systems enjoy data transier
rates that can be increased up to several gigahertz (GHz).

However, although data operating frequency 1s 1ncreased
in the configuration of FIG. 2, the diflerence in operating
frequency between the data DQ) and command address CA
lines becomes large because the bus structure of the CA line
s still 1n a “stub” configuration. Furthermore, a phase
difference 1s generated, since structures of the data bus D(Q
and the command address CA bus are diflerent from each
other. Further, since a register and a bufler having each of
process operations are independent of each other, 1t 1s

dificult to achieve synchronization between the command
address bus CA and the data bus DQ.

SUMMARY OF THE

INVENTION

Theretfore, an object of the present invention 1s to provide
a memory module device capable of solving the conven-
tional problems.

Another object of the present imnvention 1s to provide a
memory module device capable of easily controlling a
synchronization between data and a command address and
casily obtaining a high frequency operation, and of reducing
the number of command address pins.
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2

Another object of the present invention i1s to provide a
memory module device capable of simultaneously process-
ing a command-address and data to obtain a high frequency
operation.

An additional object of the present invention 1s to provide
a memory module device having an integrated builer that 1s
capable of simultaneously processing a command-address
and data, to obtain a high frequency operation.

A further additional object of the present invention 1s to
provide a memory module device and a method therefor,
which has an integrated bufler capable of reducing a propa-

gation delay of a command address.

In one aspect, the present mvention 1s directed to a
memory module device having a plurality of memory
devices, for example, DRAM devices, connected with one
another through buses. The module device comprises mul-
tiple data buflers, each having first and second data ports
connected to respective data buses 1n a point-to-point con-
figuration, such that data input through either data port of the
first and second data ports 1s transferred to the memory
device and 1s simultaneously output through the other data
port of the first and second data ports. The device further
includes at least one command address register, having first
and second command address ports connected to respective
command address buses 1n a point-to-point configuration,
such that a command address signal input through either port
of the first and second command address ports 1s transferred
to the memory device and simultaneously output through the
other command address port of the first and second com-
mand address ports.

In another aspect, the present invention 1s directed to a
memory module device having a plurality of memory
devices, for example DRAMSs, connected with one another
through buses. The module device comprises integrated
buflers, each having first and second data ports connected to
respective data buses 1n a point-to-point configuration, such
that data input through either data port of the first and second
data ports 1s transferred to the memory device and 1is
simultaneously output through the other data port of the first
and second data ports. The integrated buflers further each
include a command address port connected to a respective
command address bus in a stub configuration such that a
command address signal input through the command
address port 1s transferred to the memory device.

In this example, the transmission frequency of the com-
mand address signal 1s, for example, determined as 1/N of a
transmission Irequency of the data, where N 1s a natural
number.

In another aspect, the present mvention 1s directed to a
memory module device having a plurality of memory
devices connected with one another through buses. The
module device comprises integrated buflers, each having
first and second data ports connected to respective data
buses 1n a point-to-point configuration, such that data input
through either data port of the first and second data ports 1s
transferred to the memory device and i1s simultaneously
output through the other data port of the first and second data
ports. The integrated buflers further include first and second
command address ports connected to respective command
address buses 1n a point-to-point configuration, such that a
command address signal input through either port of the first
and second command address ports 1s transierred to the
memory device and simultaneously output through the other
command address port of the first and second command
address ports.
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According to the configuration of the present invention,
data signals and command address signals can be readily
synchronized, and high frequency operation can be readily
obtained.

BRIEF DESCRIPTION OF THE

DRAWINGS

The above features and advantages of the present inven-
tion will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
attached drawings 1n which:

FIGS. 1 and 2 are block diagrams of conventional
memory module devices; and

FIGS. 3, 4 and § are block diagrams of a memory module
device according to first through third exemplary embodi-
ments of the present invention.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
M

ERRED

The present invention and exemplary embodiments
thereol are more fully described below with reference to the
accompanying drawings. This invention may, however, be
embodied 1n many different forms and should not be con-
strued as being limited to the exemplary embodiments set
forth herein; rather, these exemplary embodiments are pro-
vided so that this disclosure 1s thorough and complete, and
conveys the concept of the mnvention to those skilled 1n the
art. Accordingly, details of like components have been
omitted so that the invention can be clearly presented, and
like components have like reference symbols and numerals.

FIGS. 3, 4, and 5 are block diagrams of a memory module
device according to first, second and third exemplary
embodiments of the present invention.

Referring first to FIG. 3, memory module devices 101,
201, include a plurality of respective memory devices
10-17, 2027 that are connected with one another through
buses that are 1n turn connected to an external chip set (not
shown). Data builers 40, 42, 44, 46, for which data buses
have a point-to-point structure in which two ports PO1, PO2
are allocated to single data. Data that are input through any
one port of the two ports are transferred to the memory
device and simultaneously are output through another port.
Command address registers 20, 30, and associated command
address CA buses have a point-to-point structure 1n which
two ports CP1, CP2 are allocated to one command address.
A command address CA mput through any one port of the
two ports 1s transferred to the memory device and simulta-
neously 1s output through another port.

As a consequence, as distinguished from the configuration
of FIG. 2, the device referred to FIG. 3 has the same
structure 1n the CA bus and the DQ bus, that 1s, the CA bus
has a point-to-point structure, as does the DQ bus. The
memory module devices of FIG. 3 individually include the
CA registers 20, 30 in which two ports CP1, CP2 are
allocated to one signal, thus the problems mentioned above
associated with the conventional device shown in FIG. 2
above are resolved herein.

The CA register 20, 30 transfers the CA signal input
through one port, to the DRAM, and outputs the CA signal
through another port. In this manner, the command address
bus CA and the data bus DQ have the same structure so that
the operating frequency of the CA bus 1s equal to an
operating frequency of the DQ bus. Therefore, synchroni-
zation between the CA and the DQ can be readily obtained.
It 1s of course valid to reduce the number of CA pins at the
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4

connector of the module by defining one command through
a mult1 tick process because the frequency of the CA 1s high.

As described above, the structure of the device referred to
in FIG. 3 results 1n synchronization of the CA and the D(Q
buses, 1n a simpler configuration as compared with the
conventional art. However, the CA registers 20, 30 are
individually disposed at each central portion of the module
devices to drive the DRAMSs with the received CA signals,
thus the propagation distance between the CA register 20
and first DRAM 10, and the propagation distance between
the CAregister 20 and a fourth DRAM 13, are diflerent from
cach other. That 1s, 1f the distances between the CA register
and each of the respective DRAMSs are different, the CA
signal reaching each DRAM 1s delayed by a tPD (propaga-
tion delay) of the CA. In a general single-side ECC DRAM
module, the CA register drives at maximum five DRAMSs in
one direction, and 1n a double side module, the CA register
drives at maximum ten DRAMs in one direction. The
difference in the propagation delay tPD between the five
DRAMSs 1s generally over 400 ps, and this difference 1n
propagation delay tPD limits high-speed operation of the
device.

FIG. 4 1s a block diagram of a second exemplary embodi-
ment of the present invention. While sharing many similari-
ties with the structure of FIG. 3, the structure of FIG. 4
provides an imtegrated butler 25 obtained by integrating, for
example, within a single chip, the CA register 20 and the D(Q)
buller 40 shown 1in FIG. 3. Buflers 26, 35, 36 are likewise
integrated. In the configuration of FIG. 4, the DQ bus has the
“point-to-point” bus structure and the CA bus has the “stub”
bus structure. In this case though, the integrated bufler 25
has suflicient time to mput the CA signal 1f the CA signal 1s
processed within 1/N of the DQ signal frequency, where ‘N’
represents the number of memory devices 10-17, 20-27
serviced by a single bufler 25, 26, 35, and 36, because the
single mtegrated bufler 25 processes all of the CA and DQ
signals. In this structure, the CA signals and the data signals
are simultaneously driven 1n one integrated butfer, thus the
CA and the DQ can be readily synchronized. Further, the
number of DRAMs 10-13, which are driven by one inte-
grated bufler 25, 1s reduced to half as compared with the
configuration of FIG. 3, so the propagation delay tPD of the
CA signal 1s reduced to approximately half of that of the
structure referred to 1n FIG. 3. That 1s, the propagation delay
tPDs difference for the CA signal to reach each of the
DRAMSs 1s reduced, to thus much more improve the oper-
ating frequency.

FIG. 5 15 a block diagram 1llustrating a third embodiment
of the present invention. In the structure of FIG. §, the CA
register and the DQ bufler are once again integrated into a
single chip 25A, 26 A, 35a, 364, as 1n the structure of FIG.
4, and further, all DQ buses and CA buses have the “point-
to-point” bus structure. Therefore, since the CA signals and
the DQ signals are synchronized in the memory system, the
integrated buffer becomes released from the operation of
synchronizing the CA and the D(Q. Moreover, the CA and the
DQ are simultaneously driven toward the DRAM from a
single integrated chip, thus the CA and the DQ are synchro-
nized easily at the DRAM. Also, as 1n the configuration of
FIG. 4, the number of DRAMSs driven by one integrated
bufler 1s reduced to half, thus the propagation delay tPD of
the CA signal 1s reduced to a half in comparison with the
configuration of FIG. 3. As a result, operating frequency 1is
improved, as discussed above. In this case, further, the
frequency of the CA signal i1s high enough to define one
command through a multi tick, thereby reducing the number
of CA pins.
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As described above, 1n a memory module device of the
present invention, the data signals and the command address
signals can be readily synchromized, and high frequency
operation can be readily obtained. In addition, the number of
command address pins can be reduced.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereot, 1t will be understood by those of ordinary skill in the
art that various changes in form and details may be made
herein without departing from the spirit and scope of the
present mvention as defined by the following claims.

What 1s claimed 1s:

1. A memory module device having a plurality of memory
devices connected with one another through buses compris-
ng:

integrated bullers each including a data bufler and a

command address register integrated within a single
chip, each having first and second data ports connected
to respective data buses in a point-to-point configura-
tion, such that data mnput through either data port of the
first and second data ports 1s transierred to the memory
device and 1s simultaneously output through the other
data port of the first and second data ports, and each
having a command address port connected to a respec-
tive command address bus 1n a stub configuration such
that a command address signal input through the com-
mand address port 1s transierred to the memory device.
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2. The device of claim 1, wherein the memory devices
comprise DRAMs.

3. The device of claim 1, wherein a transmission fre-
quency ol the command address signal 1s determined as 1/N
of a transmission frequency of the data, where N 1s a natural
number.

4. A memory module device having a plurality of memory
devices connected with one another through buses compris-
ng:

integrated buflers each including a data bufler and a

command address register integrated within a single
chip, each having first and second data ports connected
to respective data buses 1n a point-to-point configura-
tion, such that data imput through either data port of the
first and second data ports 1s transferred to the memory
device and 1s simultaneously output through the other
data port of the first and second data ports,

and each having first and second command address ports

connected to respective command address buses 1n a
point-to-point configuration, such that a command
address signal input through either port of the first and
second command address ports 1s transierred to the
memory device and simultaneously output through the
other command address port of the first and second
command address ports.
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